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Forgings for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft Q) 


OO 


design. In crankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how''—there is no substitute for Wyman-Gordon experience. ) 
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BLASTING 
EXPERTS 


Cut “DOWN TIME” 
To MINIMUM 


The BEST EQUIPPED organization 
in the held tor engineering 
CONCRETE SLAG or SALAMANDER REMOVAL 


Our personnel are experts in the field of demolition 


CONSULT US ON YOUR NEXT REMOVAL PROBLEM 
tor the Fastest Most Efficient Service- 

24 Hours o Day, 7 Days a Week 

Anywhere on the face of the Globe 


SERVING THE STEEL INDUSTRY FOR OVER 25 YEARS 
CHICAGO 
CONCRETE BREAKING CO. 


Edword Groy President 


PITTSBURGH OFFICE GENERAL OFFICES 
$30 Wm Penn Place 12233 Avenue O Chicage 33 
t Atlant« |-4674 Boyper |.8400 
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HOW TO GET THE MOST OUT OF 


Double-check 


USS Improved Heat Treatment is 
an improved method of quenching 
and tempering by means of violent 
agitation of the quenching bath The 
basic engineering principles include 
quench tank design and the definite 
site, number, placement and pow 


ering of the propeliers 
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he 


THE ALLOY 


STEEL YOU’RE GETTING 


your quenching methods 


Here’s how 
Jeffrey Manufacturing 
Company makes use of 


U-S°S Improved 


Heat Treatment 


—as told by Mr. C. S. Thomas, 
Chief Metallurgist 


hatch hardening ree parts, and continuous 


caus yt as 
ta wess gitws US U wm hard 

It is now r to quench large parte, 
m “Ss « to ove th rt. Inste t 
hang esst he qu h while the ag tod 
oul extr ts heat rapidly ar untformly. The rev 
res raductior ess time needed 
for weonening ess chance for human error and 
more s rv hards ng 

Like mar metallurgists, as soon as ue have 


econmom method of improving our 


quenching practices 


ELECTRIC FURNACE OR OPEN HEARTH 


Carilloyey 


@ Most of vou who use alloy steel have one problem 
Then today you must continue to turn out 


in « 
prom 
tomed to, while using steels containing a smaller per 
centage of many of the important alloying elements 


ts of the same quality your customer is accus 


To do this, many of you must look to new methods 
of developing the ultimate in mechanical properties in 
the leaner alloy steels. One of the best ways to get 


those maximum properties from leaner alloy steels 19 
to make use of the Sest available heat treating prac 


tices. Utmost care must be given to a// phases of heat 


treatment, heating, quenching, and tempering keep 
ing in mind the “H”™ value of ar Water or oil quence h 
tank, and the hardenability of the steel you are using. 


United States Steel Company has developed an im- 
proved agitated quenching method to give you better 
results with leaner alloy steels or with most all steels 
for that matter, We call it US'S Improved Heat 
Treatment. The actual process includes quench tank 
design plus the detinite size, number, placement and 
powermng of the propellers that agitate the bath. This 
quenching method extracts the heat evenly and rapidly 
from the entire surface of the part 


Close to a hundred manufacturers are already using 
this improved quenching method, and without excep- 
thon report better heat treating results. They cite the 
following advantages over methods which provide for 
no agitation or inadequate agitation of the quenching 


medium: 


1. Uniformity in mechanical properties throughout 
any one part and from one part to the next. 

2. Deeper penetration of hardness with consequent 

higher over-all mechanical properties. 


3. Reduction or elimination of retreats and rejections. 


4. Reduction or elimination of warpage and crack- 
ing through uniformity of heat extraction. 


There is no charge for the use of this process. Further 
more we will provide a metallurgical engineering 
analysis of your heat treating problems at no cost. It 
is simply part of our continuing effort to help you get 
the mosf out of the leaner alloy steels you're now getting 


UNITED STATES STEEL COMPANY, PITTSBURGH 
OLUMBIA GENEVA STEEL DIVISION. SAN FRANCISCO 


TENNESSEE COAL & [RON DIVISION FAIRFIELD ALA 
UNITED STATES STEEL SUPPLY DIVISION 


WAREHOUSE DISTRIBUTORS (COAST TO COAST 


NITED STATES STEEL EXPORT COMPANY NEW YORK 


Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 
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ASSURED SUPPLY FOR 
321 STAINLESS Alloys of Titanium used in making Type 321 
Stainless Steel are produced by TAM from North American 
Ores assuring continuous supply. Economic advantages spotlight 
increasing attention to excellent high temperature properties 
and other outstanding features. Complete technical data on 
request. Write our New York Office. 


TAM 
PRODUCTS 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executwe and Sales Offices 11) BROADWAY WEW YORK CITY 
General Offices Works and Research Laboratories NIAGARA FALLS NY 
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To Save Time 
To Lower Costs 
To Assure Quality 


From snagging the billets, through cutting to 
length and grinding to finish, you'll save time, 
cut costs and assure quality if you use Electro 
Specific Purpose Wheels tor every operation, 
Our engineers and chemists operate without 
restrictions as to kinds of abrasives or types of 
bondings. This total freedom enables them to 
engineer to your individual requirements, 
specific purpose grinding wheels that assure 
3-way gains. May we send, at our risk, a Field 
Engineer to prove it? 


Cleche & Abrasives Corporation 
344 Delaware Avenue 
BUFFALO 2, N. Y. 


REGIONAL WAREHOUSE 

Los Angeles 58. California 
PLANTS 

Buffalo, N.Y. ond 

Cap-de lo Madeleine 

P. @., Canoda 
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WHEELS 
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PRECISION GRINDING 


SNAGGING 


MANUAL 645 AND 
SPEED CALCULATOR 
FREE ON REQUEST 


GRINDING 
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A Digest of the Production, Properties, and Uses of Steels and Other Metals 


n Carbide and Carbon Corporation, 30 East 42nd 


Published by Electro Metallurgical Company, a Division of Unio 
Street. New York 17. N. Y. * In Canada: Electro Metallurgical Company of Canada. Limited. Welland, Ontario. 


Why 3 Per Cent Chrome Steel Makes 
Good Castings for Wear Resistance 


Properties Improved by 
Heat-Treatment 


Effect of Other Alloy Additions 


Metallurgical Service Available 
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£06 INE CONT EVOT 


Production rate increases of 30% havebeen achieved 
through anestial ton of this Loftus strand furnace 
Loftus automati continuous furnace for 


: forging and heating produces loose, eastly 


removed scale 
Loftus customers’ experience has proven the superior performance, 
greater efficiency, and faster production rates achieved with Loftus 


heat treating furnaces. Loftus offers exclusive features such as “Pin- 


Point Quench” which assures absolutely accurate quench temperature. 


The Loteus “COVERALL” contract includes design, construction, 


installation, and operation. 


Proven Hea 

ENGINEERING CORPORATION 
Designers and Builders of Industrial Furnaces 
610 Smithfield Street, Pittsburgh 22, Pennsylvania 
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Verietion of BRITTLE STRENGTH 
ond YIELD STRESS ot 


low Temperature of 1020 Steel 


e Titanium Co. of America has 
been tormed by the Christiansen 
Corp., Chicago producers of alu 
minum and magnesium alloy in 
got. The new company has been 
chartered in Delaware and will 
produce wrought titanium prod 
ucts tor industrial and military 
buvers. It ts wholly owned by 
Christiansen, The plant will be lo 
cated in Bast Chicago 


ARTHUR D. LITTLE, Inc. 


Mechanical Division 


30 MEMORIAL DRIVE . CAMBRIDGE MASS. 


2700 
ENG Ti 
140 “ 
: 
1oo a ‘ 
c 
a 
s 
£ 
Temperature in 
ee a s _ 
bove ey nple hot-r ed teel were tested t N. } 
ty pe ture the tery 2K. to é All 
exhibited tle fure with reductior rea At 14 
KR, howeve fefinite yreld point w bserved t ft 
a the increase in length before rupture was unexpectedly large r 
| pe ner were broker t temperatures ‘ 
} y lwee The re 4 te a sharp 
A * w which reductior orea 
4 ahove which the reduct recses 
the femperature at which the sample 
| 
a The ADIL Liquid He m ryostat, by providing 
test chamber tempe tures fron nbientt makes 
; nany rese h projects lke this 5 ble. Superconductivity, 
> ne? w temperature nd thern 
e a few of the studi« tilizing the ADL ns 
fot. the t ‘ ew research frontier | 
4 ( RNAL F META MAY 


e The metals industry is watching 
the recent surge in development ot 
rare earth elements, cerium, neo 
dymium, lanthanum, gadolinium, 
and others. One survey states that 
more than 159 known minerals 
contain these elements, with im 
portant sources in Brazil, India, 
Malaya, Australia, Norway, and 
the United States. Present mining 
operations appear adequate to sup 
ply current demands 


Malone Metal | 


vi 


e The recently completed Bjork 
sten Research Laboratories’ build 
ing at Madison, Wis. will house a 
program intended to supplement 
research already being carried out 
at the Laboratories’ Chicago head 
quarters. Solution of ore beneficia 
tion and materials processing 
problems is the current problem 
of the mining and metallurgical 
staff. Flotation of low grade iron 
ores and the use of radioactive 
tracer methods in the solution of 
mineral beneficiation problems are 
among the latest projects of the 
group 


BASES --> of many MH alloy powders 


Vastly improved techniques in development of alloys 
are made possible by the use of alloy powders 
incorporating titanium and zirconium. From these 


base powders many true alloy powders are available 


in varying percentages. Among these are chromium, 


nickel, cobalt etc. Each particle or grain is a 


true alloy obviating the need of diffusion 


during the sintering process. 


Write today — without obligation — 


for further technical information. 


12-24 CONGRESS STREET @ BEVERLY ¢ MASS. 
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Bohn Aluminum & Brass Corp. of Detroit, and the Glidden Co., Cleveland, have 
combined forces for a broad research program in the development of titaniun. 
Both firms are interested in the production of the pure metal, its compounds 
and alloys and in the fabrication of ductile titanium and its alloys. Work 
will be conducted at the Glidden, Baltimore laboratory and at the Bohn 


laborstory in Detroit 


A Bureau of Mines report says laboratory tests on titanium ore samples from the 


Christy deposit in the Magnet Cove srea, Hot Springs County, Ark., have pro= 


duced concentrates containing 91 ‘pet to more than 92 pet titanium oxide with 


fair recoveries, Results of the mineral dressing research show from 55 pet 
to 60 pet of the titania in the samples may be concentrated by flotation 


into a product containing the reported concentrate. 


The new integrated oreo) works constructed PY the state controlled Finsider 


duri A similar unit will 
be “activated ih August, when five open hearth ———s of 180-ton daily 
capacity each, also start production. The American equipped plant will 
have two 28-coke oven batteries with a daily peak of 1400 tons, The 


foundations for a hot strip mill to produce 700 ,200 tons annually have been 


laid. Main product of the plant will be steel sheet. 


Electro Metallurgical Co., a division of Union Carbide & Carbon Corp., plans to 
improve its Marietta, Ohio, plant to the point of producing about 6000 tons 


of electrolytic manganese annually. The company is operating its sixth 
large electrol ytic furnace at Mariette, and has eight more furnaces under 


construction in order to meet the demand for ferroalloys. 


United States production of electrolytic manganese received additional impetus 
tirough an agreement reached between DMPA and the Electro Manganese Corp., 
Knoxville, Tenn. The $2.25 mi lice loan will be used to enlarge facilities, 
and enable a doubling of the 7.2 million 1b now produced annually. 


United States, Canadian, and South African laboratories combined to establish 
a reference standard sample for metallurgical chrome through cooperative 
study. Careful analysis of the ore, containing 50.96 pet Crpo0a, for chrome 
oxide, iron, silica, alumina, and magnesia, fills an industrial need for a 

reference standard having a chrome oxide content higher than the chrome re- 

fractory containing 36.97 pct Cro0z now obtainable from the National Bureau 
of Standards. Portions of the sample and copies of the analysis certificate 
can be hed from Merton H. Davey, Andrew S, McCreath & Son, Harrisburg, Pa. 


Sierra Leone powdered iron ore concentrates will probably be available in 
increasing amounts in the next few years. The present rate is about half 
a million tons annually, with a goal of one million tons in view. Trials 
are progressing with the pelletizing of the ore at a pilot plant of the 
Redcar works of Dorman, long & Co., Ltd. Present production is about 
half ton an hr. 


International Materials Conference reports free world production of 
tungsten in the second quarter of 1952 will be 20 pet above the first 
quarter. Molybdenum output will rise about 19 pet for the same period. 
Production outside of the Iron Curtain in the first half of 1952 will be 
approximately 8200 metric tons metal content of tungsten. About 10,016 


metric tons of molybdenum will be produced, it is estimated. 
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Fe-Ni-Co Alloys For 
Glass to Metal Seals 


by K. H. Mairs 
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Fig 2 The typical expansion curve for Fernn Kovar 
hown The lower curve. through X and A. depicts normal 
xpansion Abnormal expansion tollows the curve KX 
YY A 


id tormed Kovar eyelet 


4—Norma!l Kovor annealed Fig Cc 

1000 C mH Etched extremely tiene grain 

x 500 Etched with aqua regia and CuCl 


min at fragments 


with aqua regio and CuCl 
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12 00 noon, less than 8 hr after tapping, the 5—Conveyor arrangement used tor delivering brick to 
slag pocket cleaned out ends of a turnace when floor space limited 


Fig 7—The graph shows the increase in efficiency of brick 
laid, and the lowering of down time per furnace, resulting 
trom the rebuilding program 
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the Howe Men Le ire i m neta uuste 
ese ht ielved into phenomena eve bon it than pet ‘ 
o that much of tl true place, and tt ‘ in 
Kk! t be done by vanized teams. We, of the t uur Compar troduct fa ‘ pe 
n Carbide and Carbon Research Laborat fe ct miun re e 
‘ +} membs f that team here ren oh heen de the sbiect 
t nd ‘ t tre right has beer earned bout ‘ ‘ it the 
tt ry th thy aw ‘ 
mant on k deserve pecial ick ‘ 
" tthe ‘ ‘ here } P 
W in ger Wilha le precy i | i 
Robert Fowl nd David Swart Thus it much to be understood. Becaust fundamet 
fittir pit ire t accept nono he re my tance t he future « ot j ‘ 
He M n Howe was truly inspirational and tenitic stee of inte < 
ew Wa ich that he could use eithe In the li ( N ten whict t the 
the method of i proof mpled mechanism t sustenitic steel, « bor ible an the i 
further the | i understanding But perhaps | tenite to the extent of apt nat 0.15 pet at 14 
i 
t<tanditr haracte tic was h ound judgment 1832 F (1000 C) The il ty me ‘ with 
i} ty t bservatior The follown lecre tempe ture thet O52 
ete bservat ind idement as to the the it mit DI wit; at 
ent ild ke fee that it the type 1472 F ( al it OO pet net t 932 } 
ertat vhich Howe himsell would have (500 C) it ipl te t islv 
out the lea) tuation f precipitatior 
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' te 1 nie teel Nave na nhenor true that ense istenite 
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Fig 2—Typical chromium carbide types after heating between 1000 and 2 
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a—Leaty Grid Trrangular 
4 
4 t tudv the form of the carbide proper, par- For electron microscopy the methanol was tem- - 
t jlarlv in relation to their mode and locale of pre po vy drained trom the ediment of carbide and : 
pitatior To do tt extractior were made and | tion of the ediment {isp ed ! distilled : 
tudied with the X-ray and the electron microscope vite A droy f th ispension was placed on a 2 
nd samples of the metal proper and replicas of the polyvinyl formal coated specimen screen, allowed ae 
irtace were prepared and studied with the optical to settle nd the exce Viate i wn off with ab- 4 
ind the electron mucroscope As the resulting bent pape When complete iry, the specimen ie 
bservations might be influenced by the method otf " transferred to the electron microscope a 
mple preparation tt herewith set forth For X-ray diffraction, a portion of the sediment - 
The carbides were extracted from the stee by was allowed to dry and w transferred to a wedge - 
three methods f electron microscopy and X-ray haped na i camera. The Debye 
iiffractior The method which appeared t Sohe patterr vere taken with unfiltered chro- 
te the carbides in the least contaminated state mium K radiatior " 
vas that developed by Mahla and Nielson. Tt The second extraction method involved electro . 
employ 1 10 pet solution of bromine in anhydrou ind was used chiefly t erify the results ot - 
methane The ample is a sold piece, wa illowed tained with bromine-methar In this method the 
t tand fully immersed in the solution for a period imple, with a surface area of about ,cm, wa : 
‘ ‘ t 24 The pent n ther Wa ‘ ‘ made the anode ke 10 pet hydrochloru 
3 
fu jrained off and replaced by cee ve portior cid and current supplied at 6 nd 3 amp with a : 
ispended particle remained water-white The n the extracted re lis 1 ive of yeerine about - 
mple was agitated gently to free it of the residua n. thick w first placed in the bottom of the 
particles and the residue wa ispended in methanol beake nd the elect t ired it that it floated 
and stored on top of the giycerine The isolated particles de- ; 
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Fig. 5—Typical surface contours to d—Hydrochlonc etch 
to h—Hydrochlonic etch plus nitric treatment 
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Fig 6—Annealed sample a—Optical x2000 b 


Electron, X10.000 HC! etch 


TRANSACTIONS AIME MAY 1952, JOURNAL OF METALS-473 


f tech The surface to be examined 
face of the specimen ¥ Jed with a n 
ition of pet) and the 
ertica When Apt a pet aqueou minor amounts at all precipitation temperature At 
itor f polvvinyvl alcohol wa ippled it table temperature at and above 1300 F. the plate rib 
thickness to the coated surface as a reinforeing Dach bons. and rods shown in Fig. 1 (Va, Vb, and Ve) and a 
After a pe i of from 2 to 16 hr, depend Fig. 2e appeared and were present to a still greatet _ 
ipon the Krie the aqueou polvvinvil aicot levres the temp. ture were mnecreased With 
‘ ned a ! ter wherebD\s t. together with the time ind temperature ¢ ot f these tvpe tend to i 
inderlyu fragile film, could be readily stripped grow, as show! 4 
‘ m the meta irface When the backing was quite With respect to time at 1300 F, only the leafy forn < 
thit trans} ent adhesive tape Wa ised a the appeared in the 5-mu pecimet! the othe forn as 
meat f strippir The reinforced replica was then made the appearance as the time wa increased up 7 
' ed in distilled water to dissolve the backing to 32 hr. These are shown in Fi where it will be ah 
trip, thus freeing the replica and separating it fron noted that early forms of the leaf, grid, triangulat ba 
the tape when the latter was employed. The replica and ribbon and rod types are all present Heating a 
; emoved, subjected to a series of washings i for more than 32 hr resulted in coarsening but no es 
fresh distilled wate cut t litabie it nd piaced othe change n characte my 
n the specimen screer Before attempting to put the pieces together as it 4 
The esult f the extractior were iminating were let us cor te the ocale of precipitation 4 
X-ray diffractior howed only the Cr.C. type evidenced by the micrograpt Phe hydrochlori a 
tructure. In 1.2. and 3 the carbide extractor iid etch attach litferent uns at different rate 
vn at 10.000 and 20,000 diametet! These thus providi eontoul at different level Th i 
vere enlarged from electron micrograpt obtained hown clearly in F $ which compares the appea! ise 
t 6000 diamet One f the first observat t te ance of a pecimer ince the optical microscope ay 
be mace ind one whict hould be borne in mind il with and without pl « contrast and under the cs 
f the f WIN that in practically all case electron microscope. Local zones of greater attack - 
the irbide were essentially flat e., two-dimer are also evident at grain and twin interface The - 
na n characte ather than three-dimensiona! carbides are attacked ik apidly than the metal 4 
The exceptions are ds and the small cubes noted matrix and stand in rehef \ hown in Fig. 6, a . 
n Fig. 2d Tt tw dimensional characteristic milar local attack occurred at interface im othe 
co! tent wit? the observatior to the effect that annealed specimen, as ght be expected from the rs 
chromium carbide precipitation takes place large ittice distortion existent at ich boundaries even ns 
t iin and lattice interface The leafy type showr though no carbide was present. If we were to cut = 
n | 1 il Ib. and Ic) and Fig. 2a is one of the i plane normal to the interface, the contour intel aa 
‘ t forn t ippear with respect to time and cepted on that 4 ne would be hown in Fig. Sa e 
temperature f precipitation i the rectangular Micrographs are shown after the prec pitation treat 4 
itvpe shown in Fig. 1 (IIa || and IIc) and Fig ment at 1000 to 1500 F at 100° interva n Fis 7 
2k nother ¢ tvpe with respect to time and 7 to 12, as well as f the sample ibjected to pre - 
temperature The triangular type hown in F l cipitation at 1300 F f > min, 2, 8, and 32 hr it se 
Ila, nd and Fig. 2c. The cube 13 to 16. Typical grain boundary contours of 
nt i I\ ind and Fig. 2d occurre 1 in these pecimer ure ketched in Fis ib, c, and d 
~ : 
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\ | fa tor f nificant features would 1500 F. the carbides are still more Massive | | . 
I i state tt cipitatior fairly general within the gra 
n the annealed ite ere 
tot bick fte 1000 F precipita- the « el i] characte is not diffe 
v few 1 } present at the tion between the extracted cart : 
the t tio not mate illv different, but nad mparison of the ext 
‘ leveloped ind there the hape ocatior and occu 
9 ® @enrir ‘ + ited by the optical 
te Zu the ttack i ntertace pr \A i ae ‘ 
f the hide ind ar f observations may no 
Furtt bide h a universal truth, they are 
‘ ein } ‘ ‘ Fu ‘ carbid 
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n not be related rive t The leaves forn 
the Lhese nm \ ay | i 
t ‘ ecipitation. After 1300 F, carbides are bound ‘ ind with increa y - 
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non plane t ht angle ! ve dend jal form. The 
t nd lar rowtl th particle f substantial thickne 
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tefined t it higher temperature Most 
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X10.000 HCI etch 


Sample heated 100 hr at 1400 F a to < Optical, X2000 d Electron 


Fig 
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Annealed sample HCI etch plus HNO treatment Electron X! 
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Fig 18 
t tracted bic is and the n eaves at the grain boundaries. Moreover, the d A 
that th j it twin end The rest fre ilaritv expected at the end twit cul 
t t ‘ t 1000 F explain the i 
jance at 1200 F and Let u wh ina mewhat d ere wit i 
eat ‘ nd e at higt tempera a simple cut crystal of higt ymimetry ich a 
. 
t ‘ f ntinuously connected ( { there are crysta ipt plane f unusu : 
the owt tions and allv dense aton These planes have very 
‘ fence t? t the t j irtace ene when ed tal face 
‘ ‘ teris The prowing crystal tends t ippre condition of 
ecipitat tery minimun irface ene y t educit i ce are 
‘ t ‘ ‘ ‘ nd t bide formatior case of chromium carbide are | baubly the cut a 
ttice | The irbides grow from init (100) planes and the octahedral (111) plan ee 
tuted nd Fither of these forms might predominate, depend 
t} thet t The ibn ccu t all precipita ipon the plane of the iuster ma ck a a 
t temp ture it the imbe mall and which the carbide | rowing In the case of the ig 
the i ire that the would seem to have triangular flat plate very kely that (111) a 
plane n the austenitic matrix (which have a t tae 
\ f the fore ‘ elation apple t t wonal or hexagonal etrv) have exe 
t t ‘ ibjected 1 precipitatior controlling influence on the externa hape f the he 
? 
‘ ‘ of eave wre From the foregoing, ememberit 
ind i 
na iiit ! i ire present at metric form of the ¢ t te a direct function of J 
\ft precipitation treatment the degree of re trv of the ittice plane on eithe 
the |e ! ‘ ‘ nd in addition le of the interface in which the carbide pre a 
esel After 2 cipitated 
forn ‘ If the f ‘ tenable hould expect that 
+} 4 +} igh the nature of precipitat nw be lically altered 
tafined men if thick wi reduced 25 pet in thickme 
What. t the meanit these heervat cold-«“ kir thu provid thir and re il 
ty mmed up t hy the « ce betwoet plane Little ne o7 htly ” 
‘ Met nd Jette In the omentatior Examination after c i-w kit howed 
t ‘ tation the ton ittice of etching on strain line nd absence of ¢ bide The : 
the tat ! tc? vit? me de ee of re try impic ther injected precipitation treat 
tor the matrix irface of ment of 1 hr at 1200 F. Examination of the mu 
i i listortion at the interface tructure showed (Fig. 17) carbide precipitation at 
| j 1u t ap? vrain boundarie wit? in i and elatively vé 
+} nature nterface It omew hat i precipitatior +) ivt it the 
tu j ‘ j a flat tr ingle elongate leave ila athe thar ‘ et 
ne Ci ‘ hape f which cor tent with the neernt 
‘ find he and of reg 
thie te 1 geometrica hape ich a ized interface attack from nitric acid 0! ppe! i 
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Semple heated 10 00 F Electron X10.000 a—HCl etch plus HNO treatment b c-——Copper sulphate treatment 


Fig. 22—Sample heated 100 hr at 1300 F Electron, X10,000 HC! etch plus HNO. treotment 
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HNO treatment 


TRANSACTIONS AIME 


. 
> 
‘ 
4 
{ 
Fig nple heated hr at 1400 F Electron, X Heth 
484 JOURNAL OF METALS. MAY 1952 


Fig 24—Sample heated 150¢ Electron. X! HCI etch plus HNO treatment 
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lsothermal Mode of the Martensitic Transformation 


The isothermal formation of martensite in a 71 pct Fe, 29 pct Ni alloy ts 
found to take place mainly by the nucleation of new plates rather than by the 
growth of existing ones, and is dependent on the temperature and time of the 
ssothermal hold, the amount of athermal martensite present, the state of internal 
strain, and the application of tensile stress. The conclusion 1s reached that the 
isothermal nucleation is activated by thermal fluctuations superimposed on 


localized regions of very high strain 


The reaction- path concept, involving martensite nucleation at strain embryos 
by athermal activation on cooling, or by thermal fluctuations on holding, re 
conciles the athermal and isothermal modes of transformation, and offers a 

unified picture of the kinetics of martensite formation 
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Correlation of Theory with Experiment 
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Fig 3 Temperature time cycle 
termining effect of temperature = 
thermal transformation Fig Embryo energy distribution curve ex 
sting of stort of sothermal transtormation 
runs temperature atter precox ling 
the lower temperature 
is the maximum energy ef the em 
remaining after the athermal trans 


formation en cooling to 


Fig 5—Temperature dependence of relative tres 
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BLAST FURNACE 
% COPPER CASTINGS AIME Student Key 
Tuyeres - Tuyere Coolers Now available, an attractive 
Cinder Notches - Notch Coolers gold-plated sterling silver key 


Bosh Plotes - Mantle Plates for AIME Student Associates 


Hot Blast Valves and Valve Seats Blue enamel centerpiece with 

- gold lettering, and the name of 
your school in blue enamel on a 
gold background 


SmeeTH - HARWOOD ComPANY ONLY $2.75, TAX INCLUDED 


Superior Blast Furnace Copper Castings Exclusively 
Name of school, 8c per letter extra 


AIME 
29 West 39th St 
New York 18.N_ Y 
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PROGRESS REPORTS FAVOR EXTENDED USE 
OF NATIONAL CARBON IN BLAST FURNACES 


THADE MARK 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 fast 42nd Street, New York 17, N.Y 


WHY BUY THIS ITEM? 
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OTHER NATIONAL CARBON PRobuCTS 


BLAST FURNACE LININGS + BRICK - CINDER NOTCH LINERS + CINDER NOTCH PLUGS + SKIMMER 
BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 
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